: alarm call Campbell's monkey Cercopithecus campbelli evolution of language predation referential semantic Field studies on male forest guenon alarm-calling behaviour have revealed a number of intricacies about how these primates use vocalizations to protect themselves from predation. In these species, the vocal behaviour of adult females is often different from that of the males, but little systematic work has been done. Here, we describe the alarm call system of female Campbell's monkeys, Cercopithecus campbelli, in their natural forest habitat in western Ivory Coast. We found that in response to disturbing events, females produced three basic alarm call types, 'wak-oos', 'hoks' and acoustically variable 'trill' calls, consisting of repeated and rapidly ascending (RRA) pulses, which varied systematically in the temporal and frequency domains. Using observational and experimental data we were able to demonstrate that the RRA calls consisted of four acoustic variants, which could be associated with specific contexts, allowing listeners to draw inferences about the type of disturbance experienced by the caller. We also compared the alarm call behaviour of free-ranging individuals with published results from captivity. As predicted, captive individuals failed to produce predator-specific alarm calls, but they also produced an RRA variant in response to humans that was absent in the wild. We discuss the relevance of these findings in terms of their broader potential impact on evolutionary theories of primate communication. Ó
Field studies on male forest guenon alarm-calling behaviour have revealed a number of intricacies about how these primates use vocalizations to protect themselves from predation. In these species, the vocal behaviour of adult females is often different from that of the males, but little systematic work has been done. Here, we describe the alarm call system of female Campbell's monkeys, Cercopithecus campbelli, in their natural forest habitat in western Ivory Coast. We found that in response to disturbing events, females produced three basic alarm call types, 'wak-oos', 'hoks' and acoustically variable 'trill' calls, consisting of repeated and rapidly ascending (RRA) pulses, which varied systematically in the temporal and frequency domains. Using observational and experimental data we were able to demonstrate that the RRA calls consisted of four acoustic variants, which could be associated with specific contexts, allowing listeners to draw inferences about the type of disturbance experienced by the caller. We also compared the alarm call behaviour of free-ranging individuals with published results from captivity. As predicted, captive individuals failed to produce predator-specific alarm calls, but they also produced an RRA variant in response to humans that was absent in the wild. We discuss the relevance of these findings in terms of their broader potential impact on evolutionary theories of primate communication. Most forest guenons show a marked age-sex difference in their vocal behaviour (Gautier & Gautier 1977) . Adult females and their subadult offspring typically produce a diverse repertoire of closerange vocal signals, which serve various functions during their daily activities (see Gautier 1975 Gautier , 1978 for examples in the wild and Lemasson et al. 2004; Lemasson & Hausberger 2004 for captive Campbell's monkeys, Cercopithecus campbelli campbelli). The single adult males of forest guenon groups, in contrast, behave in markedly different ways. They rarely participate in any of these vocal interactions, but instead produce a small range of low-pitched and high-amplitude calls that carry over considerable distances through the dense forest vegetation. These male loud calls are typically given in response to disturbances, but sometimes also without any apparent reason. The calls tend to affect the locomotor behaviour of conspecifics, and a range of studies has shown that they can convey something about the call-eliciting external referent, usually some sort of a disturbance such as the presence of a predator (Zuberbü hler 2000c (Zuberbü hler , 2001 Arnold & Zuberbü hler 2006a , 2008 Arnold et al. 2008) .
While the vocal behaviour of guenon males is relatively well studied for a number of species, comparably little progress has been made with the females and subadults. In most species, female calls are soft low-amplitude signals, audible only over relatively short distances. This makes systematic recording difficult, unless the animals are well habituated to the presence of human observers and regularly forage in the lower forest canopy. Studies on captive Campbell's monkeys have reported considerable acoustic diversity in the vocal behaviour of adult females, with much of the observed variation caused by changes in the social and ecological environment (Lemasson et al. 2003 (Lemasson et al. , 2004 (Lemasson et al. , 2005 Lemasson & Hausberger 2004) . Similarly, studies on Diana monkeys, Cercopithecus diana diana, in the Taï Forest of Ivory Coast demonstrated that adult females produced acoustically distinct alarm calls to different 
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